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Abstract 

Objective Diabetes is an incapacitating condition affecting millions of people in South Africa. Maintaining optimal 
glycaemic control is crucial in preventing diabetes complications, highlighting the importance of diabetes self-care. 
This study examined how Social Determinants of Health (SDoH) are associated with self-care management practices 
in individuals with diabetes in South Africa using the framework developed by the Healthy People 2020 initiative.

Methods This study utilised cross-sectional Project Mind baseline data collected in 2017. Self-care management 
was coded on a scale from ‘0’ (never) to ‘7’ (daily adherence). For analysis, this scale was dichotomised into two catego-
ries: low self-care (scores 0–5) and high self-care (scores 6–7). Furthermore, adherence with these daily self-care activi-
ties was categorised into three levels: no adherence, partial adherence (inconsistent or partial adherence to activities), 
and full adherence (consistent adherence to all self-care activities).

Results The analytical sample (n = 539) was predominantly female (76%), with a mean age of 54 years, urban 
residents (60%), unemployed (70%), and attained secondary education (11.3%). In determining the attainment 
of a higher scale of self-care, age (AOR = 1.02, CI=[0.99,1.05]) and secondary education (AOR = 1.13, CI=[1.02, 2.03]) 
were associated with an increase in the scale of self-care. Conversely, urban residency (AOR = 0.50, CI=[0.29,0.88]) 
and being obese (AOR = 0.43, CI=[0.19,1.00]) were associated with a lower scale of self-care. Although not statistically 
robust, food insecurity decreased while being a woman and having a stable house showed an increased association. 
Travelling longer distances to access healthcare was positively associated with no adherence, and urban residency 
has a negative association with full adherence relative to partial adherence.

Conclusions The associations between SDoH and diabetes self-care management within a South African context 
highlight the need for a more holistic understanding and approach to interventions. Future endeavours should exam-
ine these determinants more broadly and formulate integrative strategies to ameliorate diabetes self-care.
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Introduction
Diabetes is a prevalent lifestyle-related disease that 
imposes substantial financial strains on healthcare sys-
tems worldwide. In 2021, the global cost of diabetes 
was approximately $966  billion, a figure that’s expected 
to surge due to increasing prevalence and treatment 
expenses [1, 2]. Within this global context, South Africa’s 
diabetes-related health expenditure in the same year was 
estimated to be US$7.2 billion by the International Diabe-
tes Federation (IDF) [2]. This significant national expense 
can be attributed to late diagnosis and inadequate self-
care management, leading to increased comorbidities [2].

Self-care management, appropriate access to health-
care services, and regular consultations with healthcare 
providers about diabetes status are crucial in improving 
glycated haemoglobin (HbA1c) levels [3]. Evidence sug-
gests that individuals with diabetes who exhibit a higher 
degree of self-care management tend to have fewer 
healthcare facility visits [4, 5]. This is due to the fact that 
enhanced self-care practices lead to improved health out-
comes, including reduced need for emergency services or 
care for complications [4]. This reduction can decrease 
the incidence of diabetes-related complications such as 
retinopathy, nephropathy, and neuropathy [4, 5].

The literature has shown that Social Determinants of 
Health (SDoH) - the socioeconomic conditions in which 
individuals work, live, and age - play a substantial role 
in influencing health outcomes [6, 7]. The United States 
Centers for Disease Control and Prevention (CDC) char-
acterised SDoH as economic and social situations that 
influence the health of people and communities [7]. 
Some key SDoH domains include sociodemographic, 
economic, health and healthcare, lifestyle, and social 
capital [6, 8, 9]. These circumstances are shaped by the 
distribution of money, power, and resources, primarily 
responsible for health inequities and unfair and avoidable 
differences in health status between communities and 
individuals [8, 10].

The socioeconomic domain is traditionally gauged by 
income, education, and occupation [11, 12], yet factors 
like housing, healthcare accessibility, insurance cov-
erage, residence area, lifestyle, and social capital also 
contribute to these evaluations [13, 14]. Intertwined 
with life-course vulnerability from prolonged exposure 
to resource-deprived environments, these attributes 
significantly impact disparities in disease risk, diagno-
sis, and outcomes [9, 10, 12, 15]. These aspects could 
be improved by changing relevant policies because 
the determinants are often a result of unequal social 
and economic statuses or systems. South Africa has 
policies for mitigating non-communicable diseases 
(NCDs) but lacks practical implementation [16–19]. 
As a result, the SDoH remain the primary contributor 

to unfair and avoidable differences in health status, 
including the increased risk of diabetes and diabetes-
related complications [18, 20, 21].

Addressing SDoH remains prominent on the univer-
sal healthcare agenda in line with the goals and priorities 
outlined by WHO [22, 23]. However, South Africa has 
stark social inequities, translating into a high burden of 
health inequities and premature deaths among people 
with diabetes [17]. The country has one of the highest 
numbers of people with diabetes in sub-Saharan Africa 
(SSA), with an estimated 4.2 million people with diabe-
tes aged 20–79 years in 2021 [2]. The burden dispropor-
tionately affects the ‘economically disadvantaged’, leading 
to higher rates of morbidity and mortality due to limited 
access to healthcare, education, and necessary manage-
ment resources [20, 24]. Addressing social determinants 
is believed to be a cornerstone of the National Depart-
ment of Health’s Primary Healthcare (PHC) Re-engi-
neering Strategy [19]. The government’s commitment 
to prioritise PHC with its focus on SDoH was endorsed 
in the Health Act (61 of 2003). However, implementing 
it has been challenging because of a lack of political and 
policy commitments from various stakeholders within 
the government [19, 20].

Although research has demonstrated the importance 
of SDoH in shaping health generally [4, 24, 25], evidence 
pertaining to diabetes often revolves around understand-
ing its prevalence and clinical outcomes. In contrast, 
investigations into how various SDoH factors intersect 
with diabetes self-care management have been limited. 
This study aimed to elucidate the relationship between 
traditional and less frequently studied SDoH factors 
and their impact on diabetes self-care management and 
healthcare-seeking adherence behaviours. By doing so, 
we sought to deepen the understanding of how various 
SDoH elements influence patient self-care management 
and adherence behaviours in diabetes care. This South 
African study employed a unique 5-domain SDoH frame-
work developed by the Healthy People 2020 (HP2020) 
initiative, also known as the SDoH factors [26]. Using the 
HP2020 domains, such as demographic status, economic 
factors, education domains, lifestyle domains and health-
care domains, this study examined self-care management 
as well as determinants of adherence among individuals 
with diabetes.

Methods
Study data, design and population
The data for this study were sourced from Project 
MIND, a clustered randomised controlled trial integrat-
ing psychological treatment into chronic disease care 
in the Western Cape, South Africa [27]. Conducted 
across 24 HIV and diabetes clinics in the Western Cape, 
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it included 15 urban and nine rural facilities. In 2017, 
Project MIND1 enrolled 1340 participants aged 18 and 
above, receiving treatment for HIV and/or diabetes 
from selected clinics. For this sub-study, baseline data 
from 539 participants exclusively diagnosed with diabe-
tes was utilised. Detailed methodology is available from 
Myers et al. (2018) [27].

Analysis and measures
In this analysis, key independent variables and outcomes 
were first cross-tabulated against the dependent vari-
able, self-care management, to observe initial patterns 
and relationships. Subsequently, binary logistic regres-
sion was applied to examine the association between the 
independent variables and self-care management scales 
categorised into low and high self-management. Mul-
tinomial logistic regression was utilised to explore the 
relationships between the independent variables and the 
different categories of self-care adherence (no, partial, 
and full).

Outcome variables

i. Diabetes self-care management and adherence 
categories

Diabetes self-care was measured with the Summary 
of Diabetes Self-care Activities Scale [28]. Participants 
were asked about their daily self-care activities over the 
last seven days using the following three domains: fol-
lowing a healthy eating plan, doing at least 30 minutes 

of physical activity, and checking their feet. Participants 
rated the extent to which they implemented the activ-
ity on a scale from 0 (not following the activity at all) 
to 7 (following the activity every day of the past week). 
To assess overall self-care, a dichotomous dependent 
variable was created, categorising self-care as ‘Low’ for 
those participants who scored between 0 and 5 in any 
of the domains, indicating less frequent or incomplete 
adherence, and ‘High’ for scores of 6 or 7 in all domains, 
reflecting consistent daily adherence to all three activi-
ties. The creation of a dichotomous dependent vari-
able aligns with Agidew et  al. (2021), who employed 
percentage-based adherence scores and found that 
self-care practices conducted with > 75% adherence, 
equivalent to 6 or 7 days a week in our analysis, signifi-
cantly improved diabetes outcomes [29]. Furthermore, 
self-care was additionally categorised into three adher-
ence levels: ‘No adherence’ signifies no adherence to 
any activities, capturing a complete lack of engagement 
in self-care; ‘Partial adherence ’ indicates adherence to 
some but not all activities, reflecting varying degrees of 
engagement; and ‘Full adherence’ represents adherence 
to all three activities, denoting optimal self-care adher-
ence (Table 1).

Independent variables
This study employed the socio-ecological framework 
from Healthy People 2020, which is designed to elucidate 
SDoH [30, 31]. This framework aids in creating evidence-
based resources and tools by systematically categorising 
SDoH into distinct domains, as explained below:

i. Demographic domain

Differences in diabetes self-management behaviours 
based on age, gender, marital status, and study site (urban 
vs. rural) have been shown to be associated with differ-
ences in self-management [32]. These factors were inves-
tigated in the South African context.

Table 1 Definitions and Scoring Criteria for Self-Care and Adherence categories

Domain Score = -1 Score > 0 & <= 5 Score > = 6

Last seven days’ health eating plan Non-Adherent Partially Adherent Fully Adherent

Last seven days doing at least 30 min of physical 
activity

Non-Adherent Partially Adherent Fully Adherent

Last seven days checking one’s feet Non-Adherent Partially Adherent Fully Adherent

Outcome Variable Definition

Self-Care Score = 1 (High) All domains scored 6 or above

Self-Care Score = 0 (Low) Any domain scored below 6

Fully Adherent (Category 1) All domains scored 6 or above

Non-Adherent (Category 3) All domains scored -1

Partially Adherent (Category 2) Any combination of scores not fitting into categories 1 or 3

1  Project MIND is a collaborative research study between the South Afri-
can Medical Research Council (SAMRC), the University of Cape Town, 
Oxford University, and the Western Cape Department of Health (WCDoH). 
The purpose of this study is to develop two collaborative care models for 
mental health and chronic disease care and to test which of these models 
is the most effective for improving mental health and chronic disease out-
comes.
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 ii. Economic stability domain

The household monthly average income, employment 
status, food security, and stable living conditions were 
considered due to their reported impact on diabetes self-
care management [5, 33]. To quantify household income, 
interval regression was employed to transform categori-
cal income bands into quantitative measures. Employ-
ment status was categorised into a binary variable, 
indicating either ‘employed’ or ‘unemployed.’ Similarly, 
food security and housing stability were each coded as 
binary variables. For these, a ‘1’ represented the presence 
of food security and stable living conditions, while a ‘0’ 
indicated the absence of these conditions.

iii Education domain

The level of education was evaluated to understand 
their relationship with self-care and health outcomes 
among individuals with diabetes. Education was assessed 
by the question, “What is the highest level of education 
you have passed?”. It was recorded as binary: primary 
school and some secondary education ‘0’ and completed 
high school and further studies ‘1’.

 iv. Lifestyle domain

This domain included lifestyle exposures (i.e., alco-
hol, tobacco, and illicit drug use). The impact these sub-
stances have on health is well documented [29]. In this 
domain, alcohol use was assessed using the Alcohol Use 
Disorders Identification Test (AUDIT). The categorisa-
tion included no drinking, low-risk drinking (< 8), haz-
ardous drinking (8–15), and harmful drinking (> 16). 
However, due to small frequencies in the hazardous and 

harmful categories, we consolidated the data into low-
risk (< 8) and harmful/hazardous drinking (> 8). Indi-
viduals with an AUDIT score < 8 were coded as low-risk, 
while those with a score > 8 were classified as hazardous 
or harmful. Smoking and drug use were coded as ‘no’ and 
‘yes’ for current smoking or illicit drug use. However, 98% 
of the study participants reported ‘no’ to drug use. Thus, 
the variable was dropped, given the absence of adequate 
variation.

 xxii. Health and healthcare domains

The health domain comprises well-being, which is vital 
for managing diabetes, whereby obesity, defined as body 
mass index (BMI) > 30 kg/m2, is a leading risk factor [13, 
34]. BMI data was recoded into three categories—normal 

(BMI < 25 kg/m2), overweight (25 ≤ BMI < 30 kg/m2), and 
obese (BMI > 30  kg/m2). Once diagnosed with diabetes, 
effective management is crucial and necessitates access-
ing healthcare services for treatment and regular diabetes 
monitoring [35]. Travel time to the clinic, measured in 
continuous minutes and categorised for analysis, served 
as a proxy for healthcare access, with longer times indi-
cating greater barriers to accessing medical services [35].

Statistical analysis
This study employed a binary logistic regression for its 
primary analysis, presented in Eq. 1, to assess the influ-
ence of SDoH on adherence to diabetes self-care. The 
dependent variable was recorded as a ‘0’ for low and a ‘1’ 
for high (> 75%) adherence self-care practices.

The β coefficients represent the change in the log-odds 
of achieving higher self-care for a one-unit change in the 
predictor variables (X), holding other variables constant. 
While describing the dependent variable’s log of odds 
in a binary logistic regression model, P is the probabil-
ity of the event occurring (e.g., a higher scale of self-care 
management).

Furthermore, a secondary analysis assessed factors 
associated with different degrees of adherence to self-
care using the multinomial logistic regression presented 
in Eq. 2. The study data was categorised into three levels 
of adherence categories (no, partial and full adherence).

Where Logit(P(Y = j∣X)) is the log-odds of outcome j rel-
ative to a reference category. β1j, β2j., and βpj are the coef-
ficients to be estimated for outcome j. X1, X2., and Xp are 
the independent variables. P(Y = j∣X) is the probability of 
the outcome j given the independent variables X. Analy-
sis was conducted using Stata software, version 17, to per-
form statistical computations and interpret the data [36].

Results
Demographic characteristics
Table  2 describes the sociodemographic and other 
characteristics of the analytical sample (n = 539). Gen-
der (p = 0.419) was not significantly associated with the 
variability of self-care management. Female participants 
accounted for 76% of the sample size, and the mean age 

(1)

log
p

1− p
= β0 + β1 X1 + β2 X2 + ...+ βn Xn,

(2)

Logit
(

P
(

Y = j|X
))

= ln

(

P
(

Y = j|X
)

P
(

Y = j|X
)

)

= β0j + β1j X1 + β2jX2 + · · · + βpj Xp
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was 54.3 ± 11 years. Half the participants were married 
or cohabiting, and 60% accessed treatment at an urban 
or peri-urban clinic. In terms of employment, 70% of 
the sample was unemployed, and 11.3% had achieved 
secondary and further education. The predicted lower 
average household monthly income limit in South Afri-
can Rand (ZAR) was ZAR1029 (US$55.78), and an upper 
limit of ZAR2903 (US$157.35), with the predicted aver-
age monthly patient income of ZAR1799 (US$97.49). 
About 25% of the participants expressed some level 
of food insecurity. A stable living situation was absent 
for 15% of participants. Only 12% of the participants 
engaged in high levels of self-care by achieving a score of 
6 or more out of a maximum of 7 on the self-care scale.

Further analysis that assessed the level of adherence to 
diabetes self-care indicated that 2% of the participants 
reported complete none-adherence, 86% were partially 
adherent, that is they only did some of the self-care 
activities (for example, six days of checking feet and 0 
days of healthy eating or physical exercise or vice versa). 
On the other hand, 12% of participants reported being 
fully adherent to recommended practices. One-fourth of 
the participants reported smoking cigarettes, pipes, or 

chewing tobacco, while 26% of the participants reported 
harmful/hazardous alcohol use. Drug use was infrequent, 
reported by less than 2% of the participants. Among the 
participants, 59% were overweight, and 31% were obese 
(BMI > 30). The Society of Endocrinology, Metabolism 
and Diabetes of South Africa (SEMDSA) guidelines rec-
ommend that individuals with diabetes undergo check-
ups every three to six months [37]. However, our data 
revealed varying levels of adherence to this guideline.

Table  3 illustrates participants’ adherence to individ-
ual diabetes self-care practices, revealing varying levels 

Table 2 Descriptive characteristics of the analytic sample (n = 539)

a Mean and standard deviation were reported, bMean, minimum and maximum reported, sd  standard deviation, x̄  mean, CI  confidence interval

Variables Description n %

 Gender  n = 539

Male 128 26.4

Female 411 73.6

Agea Age in years 54 (x̄) 10.8 (sd)

Marital status Not married 267 49.5

Study site Rural 199 36.9

Education level Primary and some secondary school completed
Secondary education completed

478
61

88.7
11.3

Employment Status Unemployed 378 70.1

Predicted monthly income (ZAR)b Mean
Lower limit
Upper limit

1799 (x̄)
1029
2903

524 (sd)
46.1
18.2

Food security Insecure 133 24.7

Stable living No 82 15.2

Self-care scales Low (≤ 5 days out of 7)
High (≥ 6 days out of 7)

476
63

88.3
11.7

Self-care adherence categories No adherence (0 of 7)
Partial adherence (1–6 of 7)
Full adherence (7 of 7)

12
463
64

2.2
85.9
11.9

AUDIT score No/low risk
Hazardous/Harmful

397
142

73.6
26.3

Smoking None smoker
Current smoke

408
131

75.6
24.3

Drug use Yes 7 1.3

BMI score Normal (BMI < 25 kg/m2)
Overweight (BMI25-30 kg/m2)
Obese (BMI > 30 kg/m2)

79
290
170

15.9
58.8
31.5

Table 3 Domain-wise distribution of self-care practices among 
participants, n = 539

 Self-care practices  Lower scale (0 
to 5)

 Higher 
scale (6 
and 7)

n  % n  %

Followed the recommended daily eat-
ing plan in the past 7 days

371 69 168 31

Engaged in at least 30 min of physical 
activity daily in the past 7 days

335 62 204 38

Checked feet daily in the past 7 days 260 48 279 52
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of adherence to each practice. Adherence to a recom-
mended daily eating plan was the least commonly imple-
mented self-care strategy, with only 31% of participants 
being fully adherent to this guideline. Physical activity 
for at least 30 min daily was reported by 38% of the sam-
ple, while daily foot care was the most practised self-care 
activity, with 52% of participants reporting full adher-
ence. Only 2% of participants demonstrated no adher-
ence, almost 86% exhibited partial adherence, and about 
12% achieved full adherence to diabetes self-care.

Sdoh and self-care management
The primary findings regarding the association between 
binary self-care management and predictor variables 
are outlined in Table  4. Following this, a binary logistic 
regression analysis was conducted, revealing age, receiv-
ing care from clinics in urban settings, secondary and 
higher education, stable housing, and elevated BMI score 
as statistically significant predictors (p < 5%) of self-care.

A one-year increase in age yielded an adjusted odds 
ratio (AOR) of 1.02 (95% CI = 0.99, 1.05; p = 0.04), sug-
gesting a modest increase in the likelihood of higher 
self-care associated with an increase in age. Conversely, 
residing in areas served by clinics located in urban set-
tings, particularly in townships, reduced the odds 
of higher self-care compared to individuals in rural 
areas, with an adjusted odds ratio (AOR) of 0.54 (95% 
CI = 0.30, 0.97; p = 0.03). Secondary and further edu-
cation was linked to higher self-care odds compared to 
those who completed only primary school and had some 

high school, with an AOR of 1.13 (95%CI = 1.02, 2.03; 
p = 0.05). For overweight individuals, the adjusted odds 
ratio (AOR) of 0.57 (95%CI = 0.28, 1.16) suggested a trend 
toward lower self-care. However, this result did not reach 
statistical significance at the conventional alpha level of 
0.05, as indicated by the p-value of 0.1 and the confidence 
intervals spanning unity. Obese individuals, with an AOR 
of 0.41 (p = 0.03, CI = [0.18, 0.95]), had decreased odds of 
higher self-care compared to those with normal weight. 
Other variables such as marital status, gender, food inse-
curity, household monthly income, AUDIT score and dis-
tance travelled to access health care at a diabetes clinic 
were not statistically significant.

SDoH and self-care adherence
The multinomial logistic regressions in Table  5 demon-
strate significant associations between key social deter-
minants and self-care adherence practices, with partial 
adherence serving as the reference category.

Women demonstrated a decreased likelihood of non-
adherence compared to men (AOR = 0.25; 95% CI = 0.06, 
0.99; p = 0.04). Urban residents tended to be less fully 
compliant (AOR: 0.55; CI = 0.32, 0.97; p = 0.03), sug-
gesting that urban living might pose challenges to con-
sistent self-care. Stable housing emerged as a critical 
factor, significantly reducing the likelihood of no adher-
ence (AOR: 0.18; CI = 0.04, 0.64; p = 0.01) and increasing 
the likelihood of full adherence (AOR: 2.24; CI = 0.77, 
6.5; p = 0.139), highlighting its role in facilitating bet-
ter self-care. Obesity was associated with lower odds of 
full adherence (AOR: 0.40; CI = 0.17, 0.94; p = 0.03). In 
addition, increased travel time to clinics, as a proxy to 

Table 4 Logistic regression results for self-care management 
(n = 539)

The regression model was adjusted for Age, Female, Married, Urban, Stable 
Housing, Food Insecurity, Predicted Monthly Household Income, Secondary 
Education, AUDIT score, BMI Score, and Travel Time to Clinic as a proxy of 
distance travelled to access diabetes healthcare. Significance level Significance 
level 1%***, 5%**, 10% *

Independent variables AOR 95% 
Confidence 
Interval

Age 1.02** [0.99, 1.05]

Female 1.07 [0.52, 2.00]

Married 1.29 [0.73, 2.27]

Urban 0.54** [0.30, 0.97]

Stable housing 2.2*** [0.78, 6.67]

Food insecurity 0.74 [0.36, 1.52]

Predicted monthly income 1.00 [0.99, 1.00]

Secondary education 1.13** [1.02, 2.03]

AUDIT score 0.83 [0.42, 1.52]

BMI (overweight) 0.57* [0.28, 1.16]

BMI (obese) 0.41** [0.18, 0.95]

Travel time to clinic 1.00* [0.99, 1.00]

Table 5 Multinomial logistic regression results for self-care 
guidelines adherence, n = 539

*NA  no adherence, **FA  full adherence

NB Partial adherence (PA) was the reference category Significance level 1%***, 
5%**, 10% *

Independent 
variables

AOR(*NA) 95% CI(NA) AOR(**FA) 95% CI (FA)

Age 0.96** [0.90, 1.01] 1.01 [0.98, 1.04]

Female 0.25*** [0.06, 0.99] 1.03 [0.52, 2.03]

Urban 0.69 [0.19, 2.50] 0.55** [0.32, 0.96]

Household 
income

1.00 [0.99, 1.00] 0.99 [0.99, 1.00]

High school 
completed

0.66 [0.13, 3.20] 0.13 [0.02, 1.03]

Stable House 0.18*** [0.05, 0.64] 2.24 [0.76, 6.54]

BMI (Overweight) 4.46 [0.43, 46.23] 0.57* [0.28, 1.15]

BMI (Obese) 5.79 [0.47, 71.35] 0.40** [0.17, 0.94]

Travel time 
to Clinic

0.94** [0.88, 0.99] 0.99 [0.99, 1.00]
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distance travelled to access diabetes care, was associated 
with small but significant reductions in the odds of non-
adherence (AOR: 0.942; CI = 0.888, 0.999; p = 0.04). This 
suggests that accessibility may play a role in influencing 
engagement in self-care practices.

Discussion
This study examined the influence of various SDoH 
factors, including socioeconomic status, education, 
household stability, lifestyle, and health and healthcare 
domains, on adherence to diabetes self-care guidelines. 
Among the findings, 88% of participants reported lower 
self-care scores (≤ 5 days), while 86% of participants 
reported partial adherence to self-care. Significant pre-
dictors included age, urban residence, primary education, 
and BMI. Notably, lower rates of self-care are associated 
with more diabetes complications and clinic visits, with 
73% of those who missed diabetes clinic appointments 
in the last three months did not reschedule or attend in 
the previous three months. Furthermore, 60% of partici-
pants visited the diabetes clinic 2 to 3 times in the last 
3 months, exceeding the SEMDSA2 recommendation of 
once every 3 or 6 months [37], while 86 of participants 
reported partial adherence with self-care. Several factors 
could contribute to this higher frequency of visits. Firstly, 
it may indicate a higher burden of diabetes complica-
tions or uncontrolled diabetes in this population, neces-
sitating more frequent monitoring and adjustments in 
treatment [38]. Secondly, it could reflect a lack of access 
to or familiarity with self-management practices, leading 
to increased reliance on healthcare services [28]. Addi-
tionally, socio-economic factors, such as limited access 
to medication or healthcare advice outside of a clinical 
setting, might compel patients to seek more frequent in-
person consultations [28, 38].

Analysis suggests slight improvements in self-care 
for older participants, possibly due to increased health 
awareness, access to care for other health conditions, 
and the longer duration of their diabetes. Longitudinal 
studies have also linked age to improved diabetes self-
management and glycemic control [25, 32]. Conversely, 
overweight and obese individuals in urban areas were 
less likely to report adherence to self-care guidelines, 
potentially attributed to physical constraints, comor-
bid conditions related to BMI, as well as the availabil-
ity of resources and opportunities in urban townships 
for healthy eating and exercise [34]. The finding that 
urban residency significantly reduces the likelihood of 
higher self-care aligns with existing evidence suggesting 
that, despite typically having better access to healthcare 

resources and diabetes education [29], urban residents 
may face unique challenges that impact their engagement 
in self-management. While awareness of diabetes man-
agement is high, self-care is often impeded by stress, lack 
of access to fruits and vegetables, and environmental fac-
tors [39]. Urban challenges, particularly safety concerns 
and inadequate outdoor exercise spaces, hinder physical 
activity and healthy diet, a vital element of diabetes self-
care [40].

Individuals with secondary-level education showed 
higher odds of effectively managing their condition. 
Lower educational attainment, often linked to limited 
health literacy and fewer resources for self-care, can be 
exacerbated by lower socioeconomic status. Conversely, 
higher literacy levels promote judgment and decision-
making, encouraging adherence to self-care [6, 41]. Con-
sidering these findings, policymakers should contemplate 
initiatives encompassing accessible health educational 
programs, informational materials, and community out-
reach efforts, specifically targeting individuals with lower 
educational attainment and socioeconomic status. These 
initiatives may enhance awareness and understanding of 
effective diabetes self-care management [6, 41].

This study found that food insecurity is associated with 
lower self-care management in diabetes, but its impact 
is less pronounced. This aligns with the existing litera-
ture, noting a similar link between food insecurity and 
reduced diabetes self-care management [42]. Notably, 
monthly predicted household income did not show asso-
ciation with higher self-care management. This may be 
due to the predominantly low-income sample, with a 70% 
unemployment rate and incomes below South Africa’s 
minimum wage [20]. The study’s unique characteristics, 
including high unemployment and pensioner rates, sug-
gest that income may not be the primary determinant of 
higher adherence to diabetes self-care guidelines in this 
population.

Gender and marital status did not show an associa-
tion with higher self-care management in this sample, 
contrary to some assumptions and existing literature [6] 
that emphasise their role in health outcomes. Addition-
ally, despite the presence of hazardous drinkers and cur-
rent smokers (25%), alcohol consumption and smoking 
did not significantly impact self-care behaviours in this 
demographic.

Regarding self-care adherence, women showed slightly 
higher adherence with self-care practices, which aligns 
with findings from a similar study in Egypt [40], suggest-
ing a similar pattern across different cultural contexts. 
This gender-specific trend in self-care adherence may 
be influenced by the generally higher health awareness 
and engagement in preventive healthcare behaviours 
observed in females [30, 43]. The correlation between 2  Society for Endocrinology, Metabolism and Diabetes of South Africa.
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urban residence and reduced adherence in our study 
may be linked to the challenges posed by urban lifestyles, 
which often include sedentary behaviours and increased 
consumption of unhealthy foods due to economic devel-
opment [43–45]. These findings emphasise the impor-
tance of considering gender and urbanisation when 
developing targeted interventions to promote self-care 
practices.

Other studies align with our findings, indicating a cor-
relation between those who are able to access health care 
and those who are proactive in diabetes self-management 
[26, 46]. These individuals, familiar with healthcare set-
tings, may be more inclined to inquire about their diabe-
tes care, thus enhancing their self-management practices. 
This finding supports the idea that promoting self-care is 
a cost-effective and beneficial strategy, in contrast to fre-
quent healthcare facility visits that can impose consider-
able provider costs [39]. It underscores the importance 
of further research to uncover predictors of healthcare 
system navigation and its connection with diabetes self-
management in this population. In addition, the varying 
significance of income across different analytical groups 
emphasises the need for methodological rigour and a 
comprehensive, empirically grounded approach to explain 
the complex interplay among socioeconomic factors, 
healthcare services access, and self-care management.

Frequent healthcare visits were associated with partici-
pants reporting suboptimal self-care, deviating from daily 
diabetes management practices. This pattern, imposing 
both direct and indirect costs on healthcare systems and 
patients [39, 47], highlights the need for interventions 
aligned with the American Diabetes Association (ADA) 
and SEMDSA standards to mitigate complications. It also 
suggests the importance of healthcare providers tailoring 
their advice to patients’ perceptions and circumstances 
for effective self-care [35, 39].

This study identifies several key areas for further inves-
tigation to enhance understanding of diabetes self-care 
management. These include exploring the underly-
ing factors such as healthcare access, cultural attitudes, 
and environmental influences, examining the impact of 
income and economic diversity on self-care practices, 
investigating the role of lifestyle factors in self-manage-
ment, and understanding the reasons behind high clinic 
visit frequency. Consolidating these research directions 
will provide a comprehensive roadmap for future studies 
to deepen our understanding and improve diabetes care 
strategies.

This study has limitations, including not accounting 
for confounding variables like media exposure to diabe-
tes information, family history, comorbidities, or tradi-
tional medicines. The assessment of self-care practices 
was confined to a 7-day period, not capturing long-term 

adherence impacts on glycemic control. Its cross-sec-
tional nature restricts causal conclusions, and reliance 
on subjective self-care assessments may introduce recall 
and social desirability biases. Additionally, it is impor-
tant to note that the analytical sample was part of a clus-
ter randomised controlled trial (cRCT), where two arms 
received interventions for depression or alcohol use. 
Although these interventions were not administered at 
baseline, this sample may represent a lower mental health 
status compared to the average diabetic dependent on 
government health services, potentially influencing the 
study outcomes.

This study also acknowledges BMI’s potential endo-
geneity but does not correct it due to the complexity of 
applying methods like instrumental variables within the 
constraints of cross-sectional data. This limitation neces-
sitates a cautious interpretation of BMI’s influence on dia-
betes self-care as associative, not causal, and underscores 
the need for further causally oriented research using more 
robust statistical techniques to clarify these effects.

The decision to recode the continuous TTO utility 
score into ordinal categories while enhancing interpret-
ability and model suitability potentially limits the analysis 
by reducing the granularity of data. This transformation 
may obscure subtle but clinically important variations 
within the utility scores, which could be crucial for 
detailed econometric modelling and precise health out-
come assessments. Future studies should consider incor-
porating methods that maintain the continuous nature of 
TTO scores to capture a more nuanced understanding of 
health utilities. Although initial explorations indicated a 
low risk of multicollinearity due to distinct categorical 
variables and a moderate number of predictors, the lack 
of formal multicollinearity testing in the reporting could 
impact the transparency and reliability of the findings. 
Formal testing in future studies will enhance the statisti-
cal robustness and credibility of the results. Reclassifying 
continuous self-care scores into ‘Low’ and ‘High’ catego-
ries simplifies analysis but may lead to a loss of detailed 
information, potentially obscuring nuanced differences 
in self-care practices. Future research should consider 
models that retain the continuous nature of the data to 
capture more comprehensive insights. Nevertheless, this 
analysis carries substantial implications for future inter-
vention strategies and policy frameworks, providing a 
foundation for understanding the multifaceted determi-
nants of diabetes self-care management in South Africa 
as diabetes prevalence continues to rise.

Conclusion
The investigation sheds light on the multifaceted nature 
of social determinants impacting diabetes self-care 
management, with varied adherence levels to diabetes 
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self-care practices among participants. The findings high-
light the importance of socio-demographic factors in 
diabetes self-care and suggest that interventions should 
consider these variables to improve self-care practices 
among individuals with diabetes. Future studies should 
delve deeper into these associations and broaden the 
investigative scope to encompass other socioeconomic 
and environmental determinants. Such a comprehensive 
approach may set the foundation for more robust, tai-
lored interventions aiming to ameliorate a higher activ-
ity scale of self-care management and overall health 
outcomes for individuals with diabetes within the South 
African setting.

Authors’ contributions
AH conducted data analysis and wrote the main manuscript. APK, SC AO, and 
OA provided technical advice. Professor Naomi Levitt and Professor Bronwyn 
Myers reviewed the final version of the manuscript.

Funding
The work reported herein was made possible through the South African 
Medical Research Council (SAMRC) funding through its Division of Research 
Capacity Development under the SAMRC Internship Scholars Programme. The 
content hereof is the sole responsibility of the authors and does not necessar-
ily represent the official views of the SAMRC.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethical approval and consent to participate
Ethical clearance was obtained from the Human Research Ethics Committee 
(HREC) of the University of Cape Town before data analysis (646/2022).
This study utilized data from Project MIND participants, who had given con-
sent for their data to be used in subsequent research.

Consent for publication
All authors agree for the last version to be published.

Competing interests
The authors declare no competing interests.

Received: 3 January 2024   Accepted: 26 September 2024

6. References
 1. Lin X, Xu Y, Pan X, et al. Global, regional, and national burden and trend of 

diabetes in 195 countries and territories: an analysis from 1990 to 2025. 
Sci Rep. 2020;10(1):14790.

 2. IDF diabetes atlas. (10th edition 2021): South Africa diabetes report 
2000–2045. International Diabetes Federation. 2021. [2021-11-22].

 3. Adu MD, Malabu UH, Malau-Aduli AEO, Malau-Aduli BS. Enablers and bar-
riers to effective diabetes self-management: a multi-national investiga-
tion. PloS One. 2019;14(6):e0217771 Published 2019 Jun 5.

 4. Nsimbo KBA, Erumeda N, Pretorius D. Food insecurity and its impact on 
glycaemic control in diabetic patients attending Jabulani Dumani com-
munity health centre, Gauteng province, South Africa. Afr J Prim Health 
Care Fam Med. 2021;13(1):e1-6.

 5. Al-Ozairi A, Taghadom E, Irshad M, Al-Ozairi E. Association between 
depression, diabetes self-care activity and glycemic control in an arab 
population with type 2 diabetes. Diab Metab Syndr Obes. 2023;16:321–9 
Published 2023 Feb 5.

 6. Hill-Briggs F, Adler NE, Berkowitz SA, Chin MH, Gary-Webb TL, Navas-
Acien A, Thornton PL, Haire-Joshu D. Social determinants of health and 
diabetes: a scientific review. Diab Care. 2020;44(1):258–79.

 7. Centres for Disease Control and Prevention (CDC). (2023). Social deter-
minants of health at CDC, What are social determinants of health? U.S. 
Department of Health & Human Services. Online: https:// www. cdc. gov/ 
about/ sdoh/ index. html#: ~: text= Social% 20det ermin ants% 20of% 20hea 
lth% 20(SDOH,the% 20con ditio ns% 20of% 20dai ly% 20life. Accessed 10 Oct 
2023.

 8. Adler NE, Newman K. Socioeconomic health disparities: pathways and 
policies. Health Aff (Millwood). 2002;21(2):60–76.

 9. Howlader MR. (2013). An analysis of the sociodemographic variables 
impacts on the health status of Bangladesh.

 10. Pevalin DJ, Robson K. Social determinants of health inequalities in Bosnia 
and Herzegovina. Public Health. 2007;121(8):588–95.

 11. Ford ME, Tilley BC, McDonald PE. Social support among African American 
adults with diabetes. Part 1: theoretical framework. J Natl Med Assoc. 
1998;90(6):361–5.

 12. Khang YH, Kim HR. Explaining socioeconomic inequality in mortality 
among south koreans: examining multiple pathways in a nationally 
representative longitudinal study. Int J Epidemiol. 2005;34(3):630–7.

 13. Strom JL, Egede LE. The impact of social support on outcomes in adult 
patients with type 2 diabetes: a systematic review. Curr Diab Rep. 
2012;12(6):769–81.

 14. Walker RJ, Smalls BL, Campbell JA, Strom Williams JL, Egede LE. Impact of 
social determinants of health on outcomes for type 2 diabetes: a system-
atic review. Endocrine. 2014;47(1):29–48.

 15. Adler NE, Boyce WT, Chesney MA, Folkman S, Syme SL. Socioeconomic 
inequalities in health: no easy solution. JAMA. 1993;269(24):3140–5.

 16. Hill JO, Galloway JM, Goley A, Marrero DG, Minners R, Montgomery B, 
Peterson GE, Ratner RE, Sanchez E, Aroda VR. Scientific statement: socio-
ecological determinants of prediabetes and type 2 diabetes. Diab Care. 
2013;36(8):2430–9.

 17. Massyn et al. (2015). District health barometer 2014/15. Durban: Health 
Systems Trust; 2015.

 18. Zimmermann M, Bunn C, Namadingo H, Gray CM, Lwanda J. Experiences 
of type 2 diabetes in sub-saharan Africa: a scoping review. Glob Health 
Res Policy. 2018;3:25.

 19. Naledi et al. Primary Health Care in SA since 1994 and implications of the 
new vision for PHC re-engineering. Padarath A, English R, editors.(South 
African Health Review 2011. Durban: Health Systems Trust; 2011.

 20. Scotti et al. (2017). Addressing social determinants of health in South 
Africa: the journey continues. (2017 SAHR – 20th Anniversary Edition).

 21. Nam S, Chesla C, Stotts NA, Kroon L, Janson SL. Barriers to diabetes man-
agement: patient and provider factors. Diab Res Clin Pract. 2011;93(1):1–9.

 22. World Health Organisation (WHO)(. 2023). Social determinants of Heath. 
Online from: https:// www. who. int/ health- topics/ unive rsal- health- cover 
age/ social- deter minan ts- of- ealth# tab= tab_1. Accessed Sept 2023. 

 23. Huynen M, Martens P, Hilderink H. The health impacts of globalisation: a 
conceptual framework. Global Health. 2005;1(1):14.

 24. Sorsdahl K, Sewpaul R, Evans M, Naidoo P, Myers B, Stein DJ. The associa-
tion between psychological distress, alcohol use and physical non-
communicable diseases in a nationally representative sample of South 
africans. J Health Psychol. 2018;23(4):618–28.

 25. Werfalli M, Kassanjee R, Kalula S, Kowal P, Phaswana-Mafuya N, Levitt NS. 
Diabetes in South African older adults: prevalence and impact on quality 
of life and functional disability- as assessed using SAGE Wave 1 data. Glob 
Health Action. 2018;11(1):1449924.

 26. Letta S, Aga F, Yadeta TA, Geda B, Dessie Y. Poor self-care practices and 
being urban Resident strongly predict chronic complications among 
patients with type 2 diabetes in Eastern Ethiopia: A Hospital-Based Cross-
Sectional Study. Diabetes Metab Syndr Obes. 2022;15:2095–106.

 27. Myers B, Lund C, Lombard C, Joska J, Levitt N, Butler C, Cleary S, Naledi 
T, Milligan P, Stein DJ, Sorsdahl K. Comparing dedicated and designated 
models of integrating mental health into chronic disease care: study 
protocol for a cluster randomised controlled trial. Trials. 2018;19(1):185.

https://www.cdc.gov/about/sdoh/index.html#:~:text=Social%20determinants%20of%20health%20(SDOH,the%20conditions%20of%20daily%20life
https://www.cdc.gov/about/sdoh/index.html#:~:text=Social%20determinants%20of%20health%20(SDOH,the%20conditions%20of%20daily%20life
https://www.cdc.gov/about/sdoh/index.html#:~:text=Social%20determinants%20of%20health%20(SDOH,the%20conditions%20of%20daily%20life
https://www.who.int/health-topics/universal-health-coverage/social-determinants-of-ealth#tab=tab_1
https://www.who.int/health-topics/universal-health-coverage/social-determinants-of-ealth#tab=tab_1


Page 10 of 10Hellebo et al. BMC Public Health         (2024) 24:2806 

 28. Hawkins JM. (2015). Social Determinants of Diabetes Self-Management, 
and Diabetes Health Care Utilization in African American and Latino Men 
with Type 2 Diabetes. (A dissertation submitted in partial fulfilment of the 
requirements for the degree of Doctor of Philosophy (Social Work and 
Sociology) at The University of Michigan 2015).

 29. Diez Roux AV, Mair C. Neighbourhoods and health. Ann N Y Acad Sci. 
2010;1186:125–45.

 30. Dube L, Van den Broucke S, Dhoore W, Kalweit K, Housiaux M. An audit of 
diabetes self-management education programs in South Africa. J Public 
Health Res. 2015;4:581.

 31. Healthy People 2020. Washington; 2010. https:// www. healt hypeo ple. 
gov/ 2020/

 32. Stoltzfus JC. Logistic regression: a brief primer. 2011.
 33. Bertram MY, Lauer JA, Stenberg K, Edejer TTT. Methods for the Economic 

evaluation of health care interventions for priority setting in the health 
system: an update from WHO CHOICE. Int J Health Policy Manag. 
2021;10(11):673–7.

 34. Hofer R, Choi H, Mase R, Fagerlin A, Spencer M, Heisler M. Mediators and 
moderators of improvements in medication adherence. Health Educ 
Behav. 2017;44(2):285–96.

 35. McWilliams JM, Meara E, Zaslavsky AM, Ayanian JZ. Use of health 
services by previously uninsured medicare beneficiaries. N Engl J Med. 
2007;357(2):143–53.

 36. StataCorp. Stata statistical software: release 17. College Station. TX: Stata-
Corp LLC; 2021.

 37. SEMDSA Type 2 Diabetes Guidelines Expert Committee. SEMDSA 2017 
guidelines for the management of type 2 diabetes Mellitus. J Endocrinol 
Metab Diab South Afr. 2017;22(1):S1-196.

 38. Balkrishnan R, Rajagopalan R, Camacho FT, Huston SA, Murray FT, Ander-
son RT. Predictors of medication adherence and associated health care 
costs in an older population with type 2 diabetes mellitus: a longitudinal 
cohort study. Clin Ther. 2003;25(11):2958–71.

 39. Stellenberg EL. Accessibility, affordability, and use of health services in an 
urban area in South Africa. Curationis. 2015;38(1):102 Published 2015 Mar 10.

 40. Mahfouz EM, Awadalla HI. Compliance to diabetes self-management in 
rural El-Mina, Egypt. Cent Eur J Public Health. 2011;19(1):35–41. https:// 
doi. org/ 10. 21101/ cejph. a3573. PMID: 21526654.

 41. Roseland JM, Holden JM, Andrews KW, et al. Dietary supplement 
ingredient database (DSID): preliminary USDA studies on the composi-
tion of adult multivitamin/mineral supplements. J Food Compost Anal. 
2008;21(Suppl 1):S69-77.

 42. Fusheini A, Eyles J. Achieving universal health coverage in South Africa 
through a district health system approach: conflicting ideologies of 
health care provision. BMC Health Serv Res. 2016;16:558.

 43. Zwane J, Modjadji P, Madiba S, et al. Self-management of diabetes and 
associated factors among patients seeking chronic care in Tshwane, 
South Africa: a facility-based study. Int J Environ Res Public Health. 
2013;20(10):5887.

 44. Zwane J, Modjadji P, Madiba S, Moropeng L et al. (2023). Self-manage-
ment of diabetes and associated factors among patients seeking chronic 
care in Tshwane, South Africa: a facility-based study. Int J Environ Res 
Public Health. 2023;20(10):5887.

 45. A global view on the development of non-communicable diseases, 
Wagner KH, Brath H. Prev Med. 2012;54:38–41.

 46. Shrivastava SR, Shrivastava PS, Ramasamy J. Role of self-care in the 
management of diabetes mellitus. J Diab Metab Disord. 2013;12(1):14 
Published 2013 Mar 5.

 47. Makan H, Makan L, Lubbe J, et al. Clinical and economic assessment of 
mydiacare, digital tools combined with diabetes nurse educator support, 
for managing diabetes in South Africa: observational multicenter, retro-
spective study associated with a budget impact model. JMIR Form Res. 
2023;7: e35790 Published 2023 Aug 7.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.healthypeople.gov/2020/
https://www.healthypeople.gov/2020/
https://doi.org/10.21101/cejph.a3573
https://doi.org/10.21101/cejph.a3573

	Social determinants of health and diabetes self-care management in South Africa
	Abstract 
	Objective 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study data, design and population
	Analysis and measures
	Outcome variables
	Independent variables
	Statistical analysis

	Results
	Demographic characteristics
	Sdoh and self-care management
	SDoH and self-care adherence

	Discussion
	Conclusion
	References


